Diverse effects of residues 74-78 in ribosomal protein S12 on decoding and antibiotic sensitivity.
Ribosomal protein S12 plays key roles in the ribosome's response to the error-promoting antibiotic streptomycin and in modulating the accuracy of translation. The discovery that substitutions at His76 in S12, distant from the streptomycin binding site, conferred streptomycin resistance in the thermophilic bacterium Thermus thermophilus prompted us to make similar alterations in the S12 protein of Escherichia coli. While, none of the E. coli S12 mutations confers streptomycin resistance, they all have distinct effects on the accuracy of translation. In addition, a subset of the S12 alterations renders the cells hypersensitive to fusidic acid, an inhibitor of the translocation step of translation. These results indicate that the His 76 region of ribosomal protein S12 plays key roles in tRNA selection and translocation steps of protein synthesis, consistent with its interaction with elongation factors EF-Tu and EF-G, as deduced from structural studies of ribosomal complexes.